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(57) Abstract: Disclosed is a substrate (1) for photoelectric converters which comprises a first transparent conductive layer (5) 
formed on at least a jwt of the surface of a light-transmitting substrate (3). At least a part of the first transparent conductive layer 
]^ (5) has at least one opening portion (7) through which the light-transmitting substrate (3) is exposed. 
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1 (T^^m'xmiB tm2(D^m^^m ^mm-r^^x^timi^^^i^x^ ^x^x 

m^x^^xh^wcxh^xhxw 
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[0087] ^/c. mm. mi(D^m^mmi^. mm^m^^±^\^ mi 
mi^mti. ^i^mm:6^mM'r^ic-Dthx^mmxco^m.m^mMir^tii^. 

mS\^U(DfzJsb f;i500nmJ^T(D¥J^i^i¥;OW*bV \ J;«90^L<(*1O— 200nm-e 

~^ti. ^i^mmit. m.^mmm. %^mmm. m^r^tjmmmmxmM'r^^tK 

x-mi-^x^^o 

nM\mm^^0.^fhx\^^m^\^\-i. ^(Dmmm^^\^m<^^x^oxhx. 
v^u ^T^mKm^(Dj^^x^^xhx\\ 
[0089] ^fm^mjm-^wPcKmi^fi^'>^'i^t\.xn. ^pt^<h^^mmi:y)h%x^hB. 

nmK^i£ir^%'mm.^m {m2co%'mm.mm) x%m.w^-mfi:^^mMK^\ ^x 

mtmm<omm:^nm^m\^x^m:'r^:Ltf)^x^^o mnu<D^m:^W:t\.x 
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[0090] 1-5. ^mM<^ma^ 

L<{il6— 63%-efe§o 
[0091] 1-6. m^CD^mMMM 

m2(D^mmmm i^. ^mm(^mm±Km2(D^mm -^mm^tix^ ^^m^\^ 

#3^^A, Btir^t^ A/Bi)^^ a-Si/a-S'u n c-Si/ n cSu a-SiC/a-Si, a 

— Si/a— SiGe, a— SiXc— Si, a— Si/ n c— Si, GalnP/GaAs, CuGaSe /Cvln 

2 

2 
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[0092] ^^-ef*. m2<Dytm.^mm^m0.ir:6mmi^mti^xyi<mim^^Bi^v=^x 

[0093] ^2<D%m,^mm\tm^m^w-mm:^m^mw-mm:^rm^m^mt^hm. 

-^mxh^^^K ^(Dm^u. mi(D%m&^mi:>niv(Dm\^mm\^x\^fmf\^\tfi:h 
irf^i^ib. mi(D^n^mmtm2(D^mMmmxm-B-:ij\^(Dm-'m^th 

T/V^^^J>^m(Dpmmmtfi:^^mmm^7!)^h^—^^tlfdh<DX:h^o 

u mMmcM^^rm^i^xhtlit. {i^m(D^mm7nm^^^i^x\^xhx\^\ nm 

m^m\ii.xmm'^m^mt^'^fc^^v=^>^^^m^m\^^x-hx\^\ 
[0094] ^/c. iM^^#:jB (^^ttJB) (Dmmi^. m^m&^ti^h(Dxit.f£\^ ^^k ^mm. 
mm-m^mfj:i^fi:\^^^tRx:^m^=^:^h^i&mir^^t(D^m^^^h. i ^ m-ioo 
nTrmm^mm^\^\ mi(D^nmmmxm^ir^ytmmmtmm(Dytm 

[0095] 1-7. MMMMM 
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[0096] «ffi««jgf*. mM^<n. mrnmnmnrnt. mnM^^<DmKmfrT:m^^c 



[0097] 2. m2(Dmmmm{-^y'^vu—vmm^) 
^^i^xKi^^Kmrn-r^o 

[0098] 2-1. 

wmax. ^T^'-iy^m (sus) xuT/v^^f7j^t}:t^(D^m^j:}f<Dmm^m\^^^^t 

^^x^^o i^fc. mmiat. iSy^. mW^(r:>W:^^y-(J'^Mif-')^^Y. pet. pen 
, PESX{*^:7ci^(^^jgt®)/^if)X{*-fe955/^^^^if^. ^S^^if-eM«b/c^i 

[0099] 2-2. ^l^U?02(D3fem^i^Ji 
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[0100] 2-3. 

[0101] 2-4. Mm^MM 

[0102] 2-5. ^^)vvwm 

3. ^(D^ 

_hxii(DM«9. mijsix^m2co%mm.^m{^mm^W:Wir^im.co%'mm.^m)(r) 
[0103] ;fe*D. mi(DmmK^\^^x<Dnmi-i. ^(DmwKRi^tf:\^^m^. m2(DmmK^'^^ 

[0104] iJXT. 01^U?m2<D^P^(Z)^»r|^f£P^i-6„ 
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mmm i 

[0105] UT. mi<DmM(Dmmm^nmir^o 

[0106] mm. mmmum^^nmmmmmmm^^irmmmxh^o ^mmmm 
[0107] sir. EIl^fflv^T. ytmmmmnmmm(Dmi^:f7mi^-:>\^^xnmir^o 

[0108] m2i^. mmm2ic'm^^mm^mmmmm2i^^irmmmxh^o mmimt(D 
mmmmm 1 1 ^mm^tix\^ ^^^txh^o 

[0109] ^ife^!li^l^#(;iLTmi(D]gp^^mS5^-e?i^^L/c#. Bi(^^M^«e5_h 

^x^izmmu m2(Dmmmmmii^^^vfco 
[0110] m2(Dmmmmmii^^^vfc^(Dmmmmm^i^(D^^—hm.m'ii5Qxax 
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[0111] mmmmm(Dmmmmrmiz.m^^fc^. ^mmmm^xxfw.i^r^±immm 

jglSb, ^t>nM^^#:Sl3c;^5-(DJllI-e^jg$nTV^§o *ffim*Jai5-T?{i. M 

[0113] j^T> El3^ffiv^T. %mM^mmi(Dmm.-^mK^\^xmn'r^o 

4 2 2 6 

4 2 

mT'ii^LT. iS^^#:«13b^?l^^LfCo HkK. WM-ff:^\^Si¥i . H . PH ^ffl 

4 2 3 

[0114] 3fem^i^JSl3_h(;i. '^^:^Vn^^^^<v^])^^^mKi:y)mtm.^^W'-^^On 

m-e±i^L-C«BS0J?*««15a^?f^^b. §^>(;i. iS^/¥$500nm-e±i^L'C?» 

[0115] #^)tLfc3fefl;^i^^g31(DAMl. 5(100mW/cm^)Mlt^#Tti^*5}t§-fe-/V 
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[0116] 
[0117] 

[0118] 
[0119] 



[0120] 
[0121] 
[0122] 



MMm 5 

msi-i^ mmm5izim^mmm^mmmmm5i^^irmmmx:h^o mmm^m 

4 2 2 6 

4 2 

-e±i»bT. iM^^#:S23b^?l^^b^Co ^{cl. J^3|Sf;;5f;^{;iSiH . H . PH SrfflV>. 

4 2 3 

=i>'Ja^i¥$25nmn-e±i^bT. nM¥^#:S23c^?0^bfCo ^tL(;iJ;«9. m\(D% 

^M^j3-c3fem^msi3^?i^^bfc<Di!iiic^#-c. m2(D^mmmm25 

§ir/va«lcm'(Dm^^-Sii#tt^aiJ^bfc^^^. ®^m^^S}*13. ImA/c 
m'. TOilSmj£{*l. 35V. ?1^)|^ia^{*71. 8%. 3fem^m^a*J*12. 
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MMm 6 

[0123] mei^. mmmeiz.m^mmmytmMmmmi^^irmmm'^h^o mmm5t(D 
[0124] ur. El6^ffiv^T. mmm^mmmmm6i(DmM:}7mK-^^^xm.mi-^o 

m^. mmm5tm]^:^mx\ m2(D^mmmm25Rxfmmmmmi5^^!^i^f:i 



[0125] #^^^f^:^JBM3feS^^^©61(DAMl. 5(100mW/cm')M^#T(-*5{t 
S-fe/VB^lcrn'om^j^-mffi^tt^aU^bfci:;!^. M^m^^Sf^lS. 3mA/c 

m\ ISM«iI«l. 38V. ]B'^m^m3. 1%. ^m^^gti^fiis. 

[0126] iii7{*. ^»!i7(^#§^jg§u3fem^migg7i^^i-ifffiEi-e$>§o mmimt(D 

Dfj:{i^ti:<thi^(Dma^29^mir^MXh^o 
[0127] J^T. El7SrfflVNT. ^»M3fem^m^S7l(Dj^3t;^ifelz:oVNTt5i5g-r§o 

. mmm5tm\:^:}jmx\ mico^nmmm23^xjfmi^fco 
m^. '^i:f^hvi>:^^<iy^])>'i:fmi^x^mmmm2oo°cx\ mitm^^m^2oon 
mx-mmi^xmi<7)^mm27^Mmvtio 
m^. mi<^'pmm27(Dmm<D:x.^y^iy^:^, mmmi(Dmi<^mmmmm5(D:x. 

y^:y^^tmm(7):fjmxn^^t\ci:v.mQ^\^29^n^)i^i^fz.o tctdu ^y^>^^^m 
mn. 2ofpx^^o ^o\^xnhfhfzMi(o^mm27(DmmM^^wm\zm^^f:i 
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[0128] !^±(DrMi^x'o. myt^mmsm^^h^^AMir^mmm^mm^mmTi^m: 

[0129] nhtltimm^^M^^mWlTKDAMl. 5(100mW/cm')flStt^#T(-*5tt 
m\ ^itSci^«J£{il. 37V. j^^m^m2. 9%. 3fe«^^^*{il3. 7%-e$>o 



[0130] msit^ mmmsKm^mmm^m^^mwisi^^irmmmxh^o mmm7t(D 
3^v>«, mi(D^T^m27t. m2<D^mM^m25t(Dmiz., mi(D^f^m27<DmQ 

[0131] j^T. ms^fflv^T. mmm^mmmmm8i(Dm^:^m{^-^\^^xMmir^o 
*-r. ^W!i7i:i^D;b^^-c\ ^i(Dctir^jg27^?i^^u mi<^'pmm27^^^y^ 

m^. m2(Dmmmmmiitmm(Dmmxm^tm^^m^i5ninxmmL^xm2 

^:ix\ m2(D^mm33(DmmM^^mmKm^^tiib. ^^mmm^xx^m^ 
mMmm^xmrnm^^mmi^fco ^(d^^. m2(D^mm33\-i. mi<D^m 

m^. mmm5tm\:^:ffmx\ m2(Dytmmmm25Rummmmmi5^nmi^ti 



si±(Djim^x^.myt^mm3mf)^h^^Amir^mmm^mmmmw:8i^m: 

[0132] ^hfltcmmMytM^^^USKDAMl. 5(100mW/cm')M*f^#Tt-*5tt 
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mmm 9 

[0133] iii9(*. mmm9K'm^mmm^mm^mm9i^^irmmm'Ch^o mmm5t(D 

[0134] mi<Dytmm^m23^ m2(Dytmm^m25. ^^ummmmmiBi-i^ mmimtm 

[0135] nhtitimmm^mM^mu9i(DAMi. 5aoomwxcTii)m%i^i^Ti^^n 
m\ mMci^m}±^m. 36v. nmm^m2. 8%. 3fem^ma*{*i2. 9%-efeo 

/do 

MMm 10 

[0136] Eiio{i. ^jif>iiofc#§^jiM3fem^m^eioi^^i-if®Ei-efe^o mmm 
. mi(D^mm27t^ m2(D^mMmm25t^ m^mmmi5ti!)^^(Dmxmm^ti 
[0137] mi<Dytm^mm23^ m2<Dtftm^^m25^ mi(D^mm27^ Axj^mmnrnmi 

[0138] #^)tLfc^aMjfeS^#:^ei01(DAMl. 5(100mW/cm')M#t^f4^T(-*5 

Xcm\ mn^^mmti. 39v. ?i^it^ia^^{*73. 5%. ^mmm^m-ns. 5%xh 
MMm 11 

[0139] •mmmii^^^^mmm^mm.mm.uiii^^irmmmx^^o %mm 

7t(Dm^t.^ ^mmmxn^ 'mmm2xmhf\.fz.w&i±.K. ^i<^3fe«^ms23i: 
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[0141] #^ttfc^JgM3fem^i^^glll(^AMl. 5(100mW/cm')M^#T(-*5 

ycm\ mMc)^mm~ii. ssv. ?fmH^(i73. 4%. ^m^m^^j^is. 

^iife^il 12 

. ^p$i529^^«mi(Df r^S27^. m2<Dtpmm33t. m2<Dytmm^m25t 
[0143] mi<Dytmm^m23. m2(D^mm^m25. pfP29^^-r^igi(Z)cfrHiS27 
x\).m^i^mmm^^hyt^Amir^mmm^mmmmmi2i^m^i^f^o 

[0144] #^tbfc^jiM3feS^^3S©121(DAMl. 5(100mW/cm')fl^tt^#Tf^*5 

(t^-fe/Vffiaicm'(Dm»fc-mi±#tt^i|iJ^bfc^r^, ^l&m«it{*13. SmA 

/cm', miki^m&m. 4iv. ?i^)ytia^^(*74. 3%. 3fem^ifea*f*i4. i%-efc 

[0145] it^^di^nwijKDSv^fi, itmmixi~i. mi(^Mmmmm5Kma^7m^ 
[0146] itmmum^^mmmmmmmmt. mK^mmmmms^^ -?r(Dj^j?^s5oon 

[0147] ^<D#^. mi(Dmmmm5(D^^i^mm\-i380mn^ h®^{*15Q/n. ^6 



wo 2005/081324 



36 



PCT/JP2005/000142 



[0148] itmm2tmMm3(Dm^u. itmm2x-u. itmmix-nhtifcmm±i^^m^ 

[0149] ^^^htlfcytM^^BUCOAMl. 5(100mW/cm')MW^#Tt-*5(tS-fe/VffiW 

[0150] itmm3tmmm6t(Dim^ ^u. itmimxi-i. itmmixnhtifcmm±K. m 
<D^mM^m23. mi(D^mm27. m2(D^mM^m25. Rxfmmmmmi5t^^ 

mi(D^mm^m23. mi(7)^mm27. m2<Dytm^mm25. Rxj^mmmmmi 
5(Dnm:ijmi^. mmmetmmxh^o 

[0151] nhtlfzmMm^m^mmW:<DAMl. 5(100mW/'cm')Mtt^#T{-*3tt§ 

[0152] (mm) 

^mmmmmmmm^^\^^xi-i. mM(D^mmmmmmmRxh^itmmi(D 

b/c^SoT. l:b^^!jl(D#^J:(9. |^iif?!|l*^J:U^^2(DV^-f tL(DJ^'^f3:*5V>Tti^m 
[0153] ^l«_h^(Dltge^J2-3. IIJi0tl3-12(D3fefl:^m^g(^3fem^m#tt 



wo 2005/081324 



37 



PCT/JP2005/000142 



[0154] [^1] 













mmm3 


26.6 


0.52 


70.1 


9.7 


mmm^ 


26.5 


0.53 


73.0 


10.3 


mmim 


13.1 


1.35 


71.8 


12.7 


mmme 


13.3 


1.38 


73.1 


13.4 


mmmy 


13.7 


1.37 


72.9 


13.7 


mmms 


13.6 


1.39 


73.6 


13.9 


mmmQ 


13.0 


1.36 


72.8 


12.9 




13.2 


1.39 


73.5 


13.5 


mmim i 


13.6 


1.38 


73.4 


13.8 


mmm^z 


13.5 


1.41 


74.3 


14.1 




23.5 


0.52 


71.0 


8.1 




11.8 


1.38 


73.2 


11.9 



[0155] mi<^^mi^-^\^^x(Dmmm) 
MMm 13 

[0156] m3\c7^irmm:(D^mm^mmsi^)^r(DX9\zi'fmi^tco 

(DO. b%mm.y^mm^iiom^\^fzM. mKDmmmnM^mm^nyKx+^M^^ 
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[0157] ^{ci, #e>ttfc3fem^m^effl^«<^-h(-s :/^XVcvD&lc:j;J9, J!^3|sf:^f>^ic:s 
iH , H , B H ^fflV^, p^mM^Mi^i^^T^$>§^n^^So. 02U^%Y—^-^fl 

4 2 2 6 

4 2 

4 2 3 

[0158] m^. ^n^mmi3±K. '^i^:^h^^:^:^^<^y^v:^^mKx^m^tm^^m^50n 

[0159] #^tbfc3te«^i^3ge<^AMl. 5(100mW/cm')M#if^#Tfil*5}t6-fe:7Vffi^ 

«mffi{*o. 52V. j^^m^m2%. ^m^m^m-is. 7%xhofco 

[0160] m3\c7^'rmmi(D^mm^mw:i^^^^x. mi(Dmmmmm5co::^y^>^'m(Dm 
§^s650nm-efe«9. :^y^>^^mm^n2ofj>x:h^&.mtmMmi3tmm<D:fji&x 

[0161] :^^;/^>'i/#(DmiC0Se^^SJi5(Dv^— b®^{*24Q/n. 5p^j|^Jf:{i380nm 
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[0162] ^mmmmmmm^±K. mmmi3tmm(D:^m'r^^m.mmmi3. mmmm 

[0163] #^)tvfc3fem^#i^e(7)AMl. 5(100mW/cm')m#t^#Ti-*5(t§-fe/Vffi^ 

mMM 15 

[0164] 03^^^i-«^(D^m^m^M^-*5V^-C. ^l(D^@gg^mJB5(D3i5/^>'i/tfiCDJ¥ 
[0165] ^5/^:/^'^(D||l(D]gK^^S5(Diy— h®^{^22Q/n, If j?f^390nm-efe 

[0166] ^»!ii3i;r^i^(D;^fefe-e^m^m«i3. mmmm 

mis^^mu m^mm^3m^^hyt^Amir:5^m,mmmm^i¥m:i^fc. 

[0167] #^);fbfc3fe«^m3iec^AMl. 5(100mW/cm')flitt^#Tf^*5ft5-fe7VB^ 
mmm^O. 52V. ?j^:l^H^fi71%. 3fcm^i^^*tt9. 

^MM 16 

[0168] |E|3(z:^-r«at(D3fe«^m^Sl-33V>T. ^l(D^0^^«S5<D3i5/^>'i/ttroj? 

[0169] :3i5,^^i/^C0^1CD^gg^mJg5(Di/— b^^{*23 Q J^)?:{^390nm-efe 
^;ft550nm(D)felcl^i-§3gag^{*84. 3%. ^X^(*76%-efeofCo :^/c. 

15388mm'\ ^P*{*10. 

[0170] 3fe«^msgffls«-hj-. mmmi3tmm(D:^m'r^^mmmmi3. mmmm 
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[0171] m'hnti^mm^mU(DAMl. 5(100mW/cm')M#J^#T(il*5(t^-fe/Vffi^l 

^MM 17 

[0173] ::r.^y^^^^^(Dmi(Dmm^mm5(D->—hm.mt21 Q J|^i¥{*400nm-efe 
19435mm"\ ^P#(*12. 

[0174] 3fem^m^Mffl^^-hj-. ^ife^!ii3^i^#<??;^fe-e3fem^m»i3. mmmm 

[0175] #^)tLfc3fe«^^S®(^AMl. 5(100mW/'cm')M#t^#Tf-*5(t§ir/Vffi®l 

mffjio. 52V. j^v^m^mi%. ^mMmmmt9. 8%-efeofc„ 
mMM 18 

[0176] El3^C^'r«3t(D3fem^m^M^-*3V^T. ^l(DSSg^«;Jg5<D3^5/^>-i/tt[(D;?: 
$;0585Onm-e$)«9. :^iy^>'i^NFra^5i60#-e3b§J^iJ1>f*|lii#!|13i!l^^<D;^&-e 

[0177] ^5/^>-^'^(D||l(D^K^SmS5(DS/— h®^{i20Q/n. ^J^lllj¥{*400nm 
-efcO. ^;g550nm<Z)^(z:>y-i-§J@jg^Ji82. 2%. -^^X^}i78%-eS>o^Co ^ 

[0178] ^m'^miSMffl^ts-ht-. i^M?!ii3^r^ii(D;^?;fe-e^m-^miBi3. msm* 

Jg 15^?1^^b. M3fe'l4^^3#J;0^^>3fe^A#^i-§3fem^m^g^i^MbfCo 
[0179] m'hnti^mm^mU(DAMl. 5(100mW/cm')M#J^#T(iI*5ft^-fe/Vffi^l 
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mmm 19 

[0180] m3ic^irm^^(D^m^mmm^^^^x. mi(Dmmmmm5<D^^y^:^^m(Dm 

[0181] :3i5/^>'i^^^(Z)||l(DS0J5^«ig5COv'— hffi^}^21Q/n, ^J^|jIJf:{*410nm 

fc. 3fe^^m^l-J;«9|gB?l^J|^^«^Lfc|^;^. ¥^#^}*2. 73 /zm. MP §15^ 
S{*12065mm"\ MP*{*28. 2%-e$>ofCo 

[0182] )fem'^m^Mffl»^-tt-^ ^ife#!ii3^r^it(D;^?i-e7fem'^msi3. mmmm 

[0183] #^^^fc3fe^^^^^M<^AMl. 5(100mW/cm')M#*^#T{-*5(t^-fe/VB^l 

mjEfio. 52V, n^vtm^n7i%^ ^mm^^j}^n9. 2%-efoo/co 
MMM 20 

[0184] 03(;i^i-«itCD3fem^mS©f-*5V>-C. miCD^K^Se5(D3^5/^^i/tffC0i¥ 

[0185] :^iy^>'i5^m<^^l(?53^eg^«S5<7)v'— b®^{*22 Q Wi^)¥f*420nm 
-efe<9. ^;ft550nm<D3fe(3:>i^«3gai^f*81. 0%. ^^X^{*68%-efcofCo * 

g{*11981mm"\ MP*{*32. l^/o-^^hofCo 

[0186] ^mmmmmmmm±K. mmmi3tmm(D:fjmx-^mmmmi3. mmmm 

[0187] #^tL/c3fem^^igm(DAMl. 5(lOOmW/cm')fi?.lt^#Tt-*5(t§ir/^'Ml 
«iEf*0. 52V. ?l^)fc»tH^^}*70%. 3fe«^ma^{*9. 
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MMm 21 

[0188] m3K^irm^<Dytm^mmm:i^m^x^ mi<Dmmmnm5(D:x.^y^iy^m(Dm 

[0189] ni5,^:/i/^(D^l(D^eg^mjg5(Z)iX-h^^f*22 Q 5p^i|^jf:{^420nm 

[0190] ^mmmmmmmu±i^. mmmi3tmm(D:}7mx^mmmmi3^ mmmm 
mi5^^m.u m^mmu3mf)^h^^Amir:5^mmmmm^i^mi^f:io 

[0191] #^ttfc3fem^#^©c7)AMl. 5(100mW/cm')flS,lt^#Tt-*5JtSir7Va^l 

mfffio. 52V. j^^m^mo%. ^mM^m^i^s. 5%-efeofc:o 

[0192] (it^^[|4) 

m3{Z7jkirm^^(D^m^mmm{^^^^x.mi<Dmmmmm5(D^iy^^^^^m(D 

[0193] ::^^y^>^^(Dmi(Dmmmmm5<Diy—hm7in23QXO. ¥^J|^J¥}*430nm 

[0194] 3fem^i^^Mffl«^-hi-. mmmi3tmm(D:}jmx^m.mmmi3. mmmm 

[0195] nhnfc^n^MmW:(7)AMl. 5(100mW/cm')M^#Ti-*5ft5-fe/^®^l 

miE«o. 51V. ?i^)i^H^^{*7o%. ^mMm^mtJ. 9%-efeofco 

[0196] (t^e^fe^dl) 

El3^;l3ov^T. ytmmmmmm^U(Dmi(ommmmm5i^immmxmQm 
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[0197] m^^mm3tvxmm7i^^^mfj:^'7:^mu^m^\ m^^mm3±\mi(Dmm 
[0198] ytmmmmmmmu±i^. mmmi3tmm(D^mx-ytmmmmi3^ mmmm 

[0199] m'hflfc^mM^mU(DAMl. 5(100mW/cm')M*f^#Tt^*5JtS-fe/Vffi^ 

[0200] (tigj^^ji. itmm4. mmMi3^^h2i(Dmm) 

[0201] LM2] 
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[0202] *-r. ^mmmmmmmm(Ds^m^-^^ ^x^x.^o ^mmmmnmmm\-t. 

i^:^^y^>^'mm^M<. ^^y^>^wi<Dmm*w^ ^m^n^iy^>^^mm^M<'L 
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[0203] ^2j;«9. ^mmu mmmi3:^^h2u iti^m4(Dm^x\ ^i^^^(Dim^±^<ti 

[0204] m^. %mm.mmm^i^^fi:^m^^^^^:^^ (ssonm) ^xxmmmtK ^ 
^m4(Dm^xmom7i)^MMi-^\^<^tix. ^p<m(550nm)^xumMm^M 

Jfeofco ^-(:^^m(550nm)^^XJPmm^(D\^^^tli^m^X-hmMmitit^ 

[0205] j^v ^-c. ytmmmmmmmm(Dwm^^mmmmm(Dwm':.^x.^m^K-^^ ^ 

-^52 ( □ ) it^^m 1 f-ov ^-^5 3 (•) itmmm 1 3^^hmmM2i i^iov ^T. 

^^54 ( X ) mtmm4K-D\ ^x(Dr^—^^^i-o 

[0206] mi3lcx^t^ ^ P*;6S/J^$v^J©'a-. SI&m^JK^S}*^ P*(0±i;!jpi:#t;iii;(jPi- 

So ^fei-. ^p*;5S25%j;«9^#<^^5i!. mmmmmmit. m^j^i^fi^i^^o ^t-. o 
. 8—37%(Dmmxma^:^m^vf^\^mmmi (mamo%)x^hm\^^immh 
ti^^t^^i^^^^o ^ti. mMm2ititmm4:t^it^'r^t.ma^^^^tih37% 

(Dij^^:k:^<rm^X\^^o ^til^. m2X*)^ ^i^i¥^m^3. 5nm-^Xi^^<fs:y)i-€ 

^t-^4:^^:^'^MMi^^ri^X\^^^fcm^^]:^fc'^^XW£\^^:^^tmK.hn^ 

[0207] bfc;6SoT. 3fem^^^m(D3fem^i^^*^fB] Jt^iirSfcfe t^fi. ^ P *^0. 8 
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[0209] m4{Z7^irm^^(7)^m^^mu4i^i^T(7)x^\ci'fm:i^fco 

[0210] ^»[ii7^ifti#t^L-cmi(DSpj^mjB5^-e?i^^u/c^. mi<Dmmmmm5± 

[0211] mm%nm.^mwmmwi±^K^ %mm.^mi^^i:xfmmwmmi5(Dm\^Mm 

[0212] mhfhfz.^m^^mW(OAMl. 5(100mW/cm')fi§t^^#Tt-*5TO-fe/kB^l 



ic^fS£^("i26. emA/ cm ^ 



miE«o. 52V. ?i^ii^H^^}*7i%. %m 

23 

-efe6j^^$1'«^lfe^!l22^l^#(D^&-e3fem^m^Mffl««^?i^^b/co 

[0214] ||2(DSM2iMll?f^j^fe#(7)->— h^^f^lSQ/n-efcfQ. ^S550nm(D5fef- 
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[0215] mmm2commmnm 11 ±.^^. ^mmmmi3^xx^M^Mmmi5(Dmi^MM 

[0216] #^);h./c3fe«;^i^^ec>AMl. 5(100mW/cm')M^#T(-*5{t^-fe:/Vffi^ 

i^mfffiO. 52V. ?0^^H^}i72%. 3fem^m^*«9. 
^ife^ll 24 

[0217] |l|4^^^i-«}t(Z))feMmiSM^-*3V^T. ||2(D]g0j!^mSllcDj|f jf:;5S20nm 

-efe§j^^«l^jfe^!j22^lKl1^<D;^&-e3fem^msgfflS^^?i^^bfco 

[0218] m2<Dmmmn.miiMm^<Diy—hmMm7Q/'nxm. ^;ft550nm<D^{c 

[0219] tfjfB7te«^i^^MS«±t-. 7te«^i^»l3*Dj;tJ«BBmi^iBl5(D)ilI(^^ife 
[0220] #^tbfc3fem^i^Se<^AMl. 5(100mW/cm')fl^tt^#Tfil*5Jt6-fe7VM 

5«mffi{*o. 53V. M^m^m3%^ ^mmmmm^io. i%-^^feofco 

25 

[0221] lll4iC^i-«iit(^^m^l^Set-*3V^-C. ^2(D^0j3g«jBll(Djgj?;6S5Onm 

-e^§j^i51^(^^M^!l22^lKl«<^;^&-e3fem^m^SfflSm^?f^^b^Co 

[0222] ^2(Dmmmn.milM^^(Diy—VUm-il5QynX:h^. ^;ft550nm(D3fe{c: 
[0223] ttrtBTfem'^miSMfflSt^-ht-^ 7fem'^mSl3:JoJ:U?^ffimffiiBl5(Djl|Sf^|lig 
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[0224] nhnfc^m^MmMoyAMl. 5(100mW/cmOMM^#Ti-*5Jt^-fe/ktB^l 

«jEf*0. 53V. j^^m^m3%. ^m^^mmtlO. 
26 

[0226] ^2(Z)]S0^^mSllM^^<^v'— hffi^}*13Q/n-efe«9. ^ft550nm(D^(^ 

[0227] mmytmMmmmmmm±i^. ytmMmmi3ioxxj^mmnMmi5(Dmi^mm 

[0228] nhtlfcytm^^mm(^AMl. 5(100mW/cm')fi^t=l-^#Ti-*5TO-fe/kfi^l 

mi±«o. 53V. j^^m^m3%. ^mMmm^mo. i%-efeofco 

^ife^ll 27 

[0229] m4K^irm^(Dytm^mmmi^^^^x. m2(Dmmmmmii<Dmmi!)noonm 

[0231] mm^m^mmm:mmu±K. ^mmmmi3^xxfmmmmmi5(DmKmm 
mi3tmmK\^xMmu m^^mm3m-^^hyt^Amir^^mmmmm^i¥mL 

[0232] nhnfc^m^mBW:(^AMl. 5il00mWXcTn)mM^i'^TKi3m±/Pmmi 



^ife^ll 28 

[0233] m4ic^irm^(Dytmmmmmi^m^x^ m2(Dmmmmmii<Dmm^n20Tmi 
x:^^}^^itmmm22tmm(D:^mx^mmmmmmm^^^m\^fco 
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[0234] m2<Dmmmnmil^^^<Diy—hm7ii-i5QynX-h'0. ^ft550nm<D3tei->^ 

[0235] mm^m^mmm:mmm±\^. ^mmmmi3^xxfmmmmmi5(DmKmm 

[0236] nhtlfc^m^M^Uf^AMl. 5 (lOOmW/cm') M^#T(-*5{t^-fe/VB^l 
[0237] (mMMlT. mMm22^^h28<D^m) 

m3i-i±m(Dmmmi7^mmm22:A^ib28\cx^^mm^mmmmwL<Dm^\^^ 

[0238] [^3] 
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[0239] ^-f. 7fe«^^iggffl*«(^#'i4(-ov^T#^§o Mmmi7. mmm22^^h28 

%mmm^mm2(Dmmmmm(Dmmt(Dmmmm^mi4K^ir, mi4Km^ 
19^^56 (□)«llii^!Jl7^^ov^T. n'^57(m)umMm22—mmm28{c-D 

[0240] mMm22^^h28(DpinK^^^xhm2mM(DmMmi7^±m^^nM^^^i!)^ 

(Dm-^ia~i.m2(Dmmmmm^mnx\^f£\^mmmi7ti:m\^x^mm^¥f\± 
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•So 

[0241] Lfc;05o-c. m^mn(D^mm^^m^±^<\^±^^^ti}^ lat. m2(Dmmm 

MMM 29 

[0243] msn. mmm29[zm^mmm^'m^^mm5i^^irmmmxh^. mst^^-r 
[0244] mmwn7tmmi^]^xytmmmmmmmu-^x^^i.tim:. :f9:^'^cvr)mic 

4 2 2 6 

4 2 

4 2 3 

^mmmm23^m^^tif:io m^^(Dm^um\^^^ (Dm f-*3v Nr2oor^Lfc 

o 
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[0245] m'htlfcmmm^m^mmW:(DAMl. 5(100mW/cm')MI^^#T}-*5ft§ 

^MM 30 

[0246] men, mmmsoK^^mmmytmmMmmi^^irmmmx-h^o mmm29 

[0247] J^r. Bl6^ffiV^T. ^®S3feS^m^©61(DM5t;^^£^^oV^-Cffc9g'r6o 

mxmmL-xm mm27^M0.i^fco 
m^. mmm29tm]^:^mx\ m2(D^mmmm25RT^mmm.mmi5^Mmv 

[0248] nhtlfcmMm^mM^mW:(DAMl. 5(100mW/'cm')M#if^#TJ-*3ft6 
31 

[0249] mm. mmm3uz^:6mmm^mMm:mm7i^^'rmmmxh^o mmm3o 

t(7)m\^^i^. mi(7)^mm27i^. miM.rjM2(Dytm^^m23, 25^^K\^Hzmmir 

^X^t^{i^-^^<thi-^(Dma^29^mir^Uxh^o 

mmm29tm\^i7mx\ mi(^ytmmmm23^xM^i.tio 

mxmmi^xm i<d^ mm27^^m^tio 
m^. mi<D^mm27(Dmm(D^^y^>^^. mmmi7(Dmi(Dmmmmm5<D 
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[0251] mhflfzmmm%nm0mU(DAM.l. 5(100mW/cm')m#^^#Tf-*3{t6 

■fe/V®^lcm'<D«^-«ffi#tt^^a!l^Ufc^r'5. ®^«?^^^Sf*13. 7inA/cm 
\ r?i^fei^mffif*l. 37V. ?fmH^(*73%. 3fem'^m^*{*13. 7%-efeofCo 
32 

[0252] E|8{*. |^Jfe^!|32fe:#§^jgM3fem^m^M81^^-riffBll|-efe§o Iliife^>l31 

<^(Dj§V^{^, ^l(Dq3rBlS27i!. ^2(D%mM^M25t(Dmz., mi(D^f^m27(D 

[0253] iJ;lT. Bl8^ffiV^T. ^SM3feS^m^©81(Z)^5t;^^fe^ioV^■r|^fcP^i-§„ 

^-r. ^Jg^J31i:lKlC;^^feT% ^l(Dctira«27^?(^^U mi(D^mm27^::^^y^ 

y^^'T^^tKX'O. IS P§P29^?f^j?fe-r^^-e(DX@^ffofcio 

^ m2(Dmm mmm nt mm:(Dmmxmi[:M§&^m^ 1 5nTnxmm\^xm2 

^^-e. B2CDtt'r^S33(D^ffi?l^H^^P^fc:M-<SfcJ?). 3fe^0m^*5j;tJ?M^^ 
m27(Dma^29^mm^X\^^^t^^^7b^<:>f:io 

m^. mmm29tm]:^:^mx\ m2<D^mmmm25Rx^mmmmmi5^M^\^ 
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[0254] 'i^i^ntcmmm^m.^mmu<D AMI. 5(ioomw/cm')M^#Tt-*5{t§ 

mmm 33 

[0255] Bi9{*. mmmssK^^^mmm^mm^mnQi^^irmmm-^h^o mmm29 

mmm 1 1 ^^Bj^ic^tLxv ^^.-^.-c^So 
[0256] ^i(D3tm^^JB23, m2<D%mMMm25, miMMwrnmi^n. MMm29t 

[0257] nhtltimmmytm^^^m'^AMl. 5(100mW/cm')MM^#Ti-*5tt^ 

\ mMi^nm-il. 36V. ?l^Jt«tH^^«73%. 3fem^m^^{*12. 9%T'fcofCo 
^Jfe^ll 34 

[0258] Eiio{i. mmwm4iz'm^mmmytmm^mw:ioi^^irmmm'c:h^o mmm 
mmmm 1 1 ^^^j^^^tb-rv ^6.'^T-fe6o 

[0259] Ml<^ytM^^m23, ^2(D3fem^^jB25, ||l(Dctir3liB27, 1 

[0260] m'hnfcmmm^m^Mmn<DAMi. 5(ioomw/cm')m#t^#T{-:i3{t§ 

\ FJ^ticiiffimjEf^l. 39V. ff^4^H^f^74%. 3fem^m^*{*i3. 5%-e*)o:^Co 
ll»J 35 

[0261] niiif^. mmm35{z.m^mmm^m^^mmiii^^irmmmxh^. mmm 

[0262] ^l<D3fe«^mJB23. ^2<D3fe«^mJi25. ^ P§|329^Wi-§^l(DttJFflS27 
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[0263] m'htvfcmmm^mmmmW:<^AMl. 5(100mW/cm')M#t^#Tf-*5ft§ 



[0264] 11112}^. mMm36Km^mmmytmm^mm2i^^irmmm'<:h^o mmm 
mmmm 1 1 i)m!^^tix\^ ^^ux:h^o 

[0265] ^l<D3fe«^mJB23. ^2<D3te«^mJg25. ^ P§P29^^i-6^1CDttJ^^27 

, m2(D^mm33Rximmmmmi5i-i^ mMim2tmm(7)ifmxM)^vfco 
Kxv.m^mmm3m^^h^^Am'r^mmm^m^mmmi2i^i^mi^tco 

[0266] nhnfcmM^^MM^mW:<^AMl. 5(100mW/cm')fi^lt^#T}-*5{t§ 

\ r?B^^s«i£{*i. 41V. ?f^^H^{*74%. ytmmmj}m-ii4. i%-e&ofco 

[0267] (it^^ilS) 

[0268] t^^3i5^!ii^i^^(^bT. ^mmmmmmm^iixm0.i.tc^. mKD^m^mmi 

[0269] #^tl'fc^SM3fefl;^^ig®C0AMl . 5 (lOOmW/cm') ^.W^#T(-*5ft^ 
[0270] (]tt5?^ll5. Ilii^[)29;?)^b360#^) 

^4{^_h5zti<z)j:b^{?!j5. mmm29:^^h36{z.x^mmm^'mm^mm<^^M^^ 
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[0272] (||2(D^KtCOV^TCQ^ffi^[j) 

1-1. mmm%mMm:^m.(Dmm 

(D%mM^m2os^ ftirajg207. m2(D%'mmMm209^ mMnMm2ii^^(Dm 

mS205. 209(*. tifWBIiP|f|5208^^b-CSV^fC^Mi-§o ^KD^nM^ 
m20^U, pM^^#:Jg205a, iMif^^#:Jg205bJttJ?nMi|^^^S205c^^(Djl|g 
fcm:j3iT#;^. B20O3fem^me2O9{*. pM^^^S209a. iM^^#:S209b^ 

tJ^nM¥?»ft:jB209c^^(D)lRf^mt3iTiix.§o mBm«JB211f*, ^ffi^Bj^agm 

jB2iiai:. mmM2iih^z.(Dmi^nf^xmxJho 

[0273] 1-2. 

[0274] ^-f. 3S3tett«tS201^bT^®dSAp^t^^;^f^:;^^^^^^V>, tfffi3S0j!^ma2O 
S200'C-e?l^^LfCo »^V^T. ttfB^5g^m«203^B(D3^5/^>'i/^^TofCo U 

msrcoo. 5%i^^7K^?gl;i90#Sbfc^. ttfffi]g5g^mJg203*B^M^T* 
[0275] #^tbfcS«_hl;i. :/^X-x'CVD^fe{:iJ;'9. jm3|s|-:^;^{;isiH . h . b h ^mw ^ 

4 2 2 6 
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4 2 

4 2 3 

[0276] ||l(D^m^i^a205(Z)_hf3:, -^^^^vhn>^;:^/-?.;/^y>^:^7ib}- j;i9^^^^aS200°C 
T\ ^mm207tVXm^tM^^m^200nmtfj:^X^IiCm^Vtio ^V^-C. cf'F^JB 
207^ffi(D3i5/^>'i/^fTV^M P§|5208^?l^^LfCo mmMm^mm203(D:x.^y^ 

>^tmmi^mML25x:(Do. 5%mM:^mmi^2om9:i^ti^. ^mm207mm^m 

7K-e+^ti*#>-L. m^^^t'o ^^L.xnhtifc^ mm 207 (Dmmnm^mmic 
m^^tc^. ^^mum^xmm^^^mmi^fco ■?r<^i^^^ ^mm207Xi^nm 

[0277] ma^208^^ir:5^mm207(D±K, :/^XVCVDlfel;iJ;«9. J!^)|Sf;^f>?>l;iSiH 

4 

. H . B H ^ffiV^. ^«§y^^^Mi^J^^-efe^:^Kn^dSo. 02j^^%K-:7°$tL^ 

2 2 6 

4 2 

. 5ju m-e±i^LT. M^^#:JB209b^?l^^Lfc„ mn^:^i^SiH . H . PH 

4 2 

3 

*DV>T200t:^L.fCo 

[0278] m2(D^mm^m209±\z.-^^':^-hv>^^<y^v>^i^i^x^MmMmmMm2ii 

a^L-C^^bM|&^/i:$ SOnm^^mJB 2 1 lb ^L-ClS^if:^ 500nm, 2S ^-^;b-&-C 

mmmmm2iit\.xmm.u mm2oim^^h^^Amir:6mmm^mmmmm^ 

[0279] #btbf:iaJSM3fem^m^g(DAMl . 5 (lOOmW/cm') Mt*^#Ti-*5it§ 



wo 2005/081324 



58 



PCT/JP2005/000142 



sc 

Xcm\ mMcmmmv )m. 39v. j^iikm^iF. f. )m3. i%. ytm^m^m 

oc 

(Eff. )«12. 9%-t?feofCo 
[0280] 1-3. it^Me 

EI 16}*. itmm6i^^^mmmytmmmmm(Dmm^^irmm'^'h^o mm 

[0281] |^»[l37^rRl«f^bT^l(D^«'^m«205*T^?f^j,feLfcm. ^l(^7fe«'^mS 
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